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Abstract of JP2002097231 

PROBLEM TO BE SOLVED: To provide an antireflection film using a specific polymer so as to use it in the process 
of forming a hyperfine pattem, eliminating a standing wave resulting from optical properties of an under-film layer 
applied on a wafer and thickness variation of a photoresist layer, and CD(critical dimension) variation deriving from 
reflection and the under-film, forming a stable hyperfine pattem. this brings heightening yield of a product thereby 
and. also, enables it to vary its k value optionally, different from that of conventional organic antireflection films. 
SOLUTION: Compounds characterized by having a basic structure represented by chemical formula 3 or 4, an 
organic antireflection polymer having the structure represented by chemical formula 1 applying the basic structure 
and a method for producing the same, a composition for the antireflection film containing the antireflection polymer 
and a method for producing the antireflection film using the composition are provided. 
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* NOTICES * 

JPO and KCIPI are not responsible for any 
daxaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound which has the structure of the chemical formula [-izing 1] shown below. 
[Formula 1] 




»^ Ri R. 



(It Rd(s). In the above-mentioned formula, Ra thru/or Rd do not have hydrogen or a methyl group, and 
Ra, and) Rl thru/or R9, respectively -H, -OH, -0C0CH3, -COOH, - the alkyl of CH20H or a carbon 
number 1 thru/or the permutation of 5, tiie straight chain by which unsubstituted was carried out, or 
branched chain or alkoxy alkyl, and 1, m and n show the integer of 1-5, and wx, y, and z show the mole 
fraction of 0.01-0.99, respectively. [Claim 2] For Ra and Rb, in the compound expressed with a 
chemical formula [-izing 1] according to claim 1, hydrogen, and RC and Rd are [ hydrogen, and 1, m and 
n of a methyl group, Ra or Rd and Rl thru/or R9 ] 2, 2, and 1, respectively, wx, y, and z - respectively - 
- 0.3, 0.3, and 0. — Fori according to claim 1 which is 2 and 0.2 — [anthracene methyl imine ettiyl 
acrylate (2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate]. 
[Claim 3] For Ra and Rb, in the compound expressed with a chemical formula [-izing 1] according to 
claim 1 , hydrogen, and RC and Rd are [ hydrogen, and 1, m and n of a methyl group, Ra or Rd and Rl 
thru/or R9 ] 2, 3, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to 
claim 1 which is 2 and 0.2 ~ [anthracene methyl imine ethyl acrylate (3-hydroxypropyl acrylate)- 
glycidyl methacrylate-methyl methacrylate]. 

[Claim 4] For Ra, Rb, and RC, in the compound expressed with a chemical formula [-izing 1] according 
to claim 1, hydrogen and Rd are [ hydrogen, and 1, m and n of a methyl group, Ra or Rd and Rl thru/or 
R9 ] 2, 2, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to claim 1 
which is 2 and 0.2 - [anthracene methyl imine ethyl acrylate (2-hydroxyethyl acrylate)-glycidyl acrylate 
methyl methacrylate]. 
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[Claim 5] For Ra, Rb, and RC, in the compoxind expressed with a chemical formula [-izing 1] according 
to claim 1 , hydrogen and Rd are [ hydrogen, and 1, m and n of a methyl group, Ra or Rd and Rl thru/or 
R9 ] 2, 3, and 1, respectively, wx, y, and z ~ respectively ~ 0.3, 0.3, and 0. - Fori according to claim 1 
which is 2 and 0.2 ~ [anthracene methyl imine ethyl acrylate (3-hydroxypropyl acrylate)-glycidyl 
aery late methyl methacrylate]. 

[Claim 6] For Ra, Rb, and RC, in the compound expressed with a chemical formula [-izing 1] according 
to claim 1 , hydrogen and Rd are [ hydrogen, and 1, m and n of a methyl group, Ra or Rd and Rl thru/or 
R9 ] 2, 4, and 1, respectively, wx, y, and z - respectively — 0.3, 0.3, and 0. — Fori according to claim 1 
which is 2 and 0.2 ~ [anthracene methyl imine ethyl acrylate (4-hydroxy butyl acrylate)-glycidyl 
acrylate methyl methacrylate]. 

[Claim 7] For Ra, RC, and Rd, in the compound expressed with a chemical formula [-izing 1] according 
to claim 1, a methyl group and Rb are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl thru/or 
R9 ] 2, 2, and 1, respectively, wx, y, and z — respectively — 0.3, 0.3, and 0. ~ Fori according to claim 1 
which is 2 and 0.2 -- [anthracene methyl imine ethyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl 
methacry late-methyl methacrylate]. 

[Claim 8] For Ra, RC, and Rd, in tiie compound expressed with a chemical formula [-izing 1] according 
to claim 1, a methyl group and Rb are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl thru/or 
R9 ] 2, 3, and 1, respectively, wx, y, and z ~ respectively - 0.3, 0.3, and 0. - Fori according to claim 1 
which is 2 and 0.2 ~ [anthracene methyl imine ethyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl 
methacry late-methyl methacrylate]. 

[Claim 9] For Ra, RC, and Rd, in die compound expressed with a chemical formula [-izing 1] according 
to claim 1, a methyl group and Rb are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl thru/or 
R9 ] 2, 4, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to claim 1 
which is 2 and 0.2 ~ [anthracene methyl imine ethyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl 
methacrylate-methyl methacrylate]. 

[Claim 10] For Ra and Rd, in the compound expressed with a chemical formula [-izing 1] according to 
claim 1, a methyl group, and Rb and RC are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl 
thru/or R9 ] 2, 2, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to 
claim 1 which is 2 and 0.2 - [anthracene methyl imine ethyl methacrylate-(2-hydroxyethyl acrylate)- 
glycidyl acrylate methyl methacrylate]. 

[Claim 1 1] For Ra and Rd, in the compound expressed with a chemical formula [-izing 1] according to 
claim 1, a methyl group, and Rb and RC are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl 
thru/or R9 ] 2, 3, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to 
claim 1 which is 2 and 0.2 ~ [anthracene methyl IMINECHIRU methacrylate-(3-hydroxypropyl 
acrylate)-glycidyl acrylate methyl methacrylate]. 

[Claim 12] For Ra and Rd, in the compound expressed with a chemical formula [-izing 1] according to 
claim 1, a methyl group, and Rb and RC are [ hydrogen, and 1, m and n of hydrogen, Ra or Rd and Rl 
thru/or R9 ] 2, 4, and 1, respectively, wx, y, and z - respectively - 0.3, 0.3, and 0. - Fori according to 
claim 1 which is 2 and 0.2 - [anthracene methyl imine ethyl methacrylate-(4-hydroxy butyl acrylate)- 
glycidyl acrylate methyl methacrylate]. 

[Claim 13] The manufacture approach of the compound shown in claim 1 term characterized by putting 
in and carrying out the polymerization reaction of the initiator after making 9-anthracene 
MECHIRUIMIN alkyl acrylate system monomer, a hydroxyalkyl acrylate system monomer, a glycidyl 
alkyl acrylate system monomer, and a methyl methacrylic rate system monomer react in a solvent with 
the chemical formula [-izing 1] of a publication. 

[Claim 14] Said solvent is the manufacture approach according to claim 13 characterized by the gap 
chosen from the group who consists of a tetrahydrofuran, toluene, benzene, a methyl ethyl ketone, and 
dioxane, or using one or more sorts. 

[Claim 15] Said initiator is the manufacture approach according to claim 13 characterized by the gap 
chosen from the group who consists of 2 and 2-azobisisobutyronitril, acetyl peroxide, lauryl peroxide, 
and t-butyl peroxide, or being one or more sorts. 
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[Claim 16] Said polymerization reaction is the manufacture approach according to claim 13 
characterized by being carried out at 50 thru/or 90 degrees C. 

[Claim 17] The constituent for antireflection films characterized by including both either of the 
compoimds which have the structure of said chemical formula [-izing 1], and either of the compounds 
which have the structure of the following chemical formula [-izing 2]. 
[Formula 2] 



(In the above-mentioned formula, RIO and Rl 1 show branched cham or the alkyl group of CI -CIO by 
which the straight chain permutation was carried out, and R12 shows hydrogen or a methyl group, 

respectively) 

[Claim 18] Either of the compounds which have the structure of said chemical formula [-izing 1], and 
either of the compoxmds which have the structure of said chemical formula [-izing 2] are included. An 
anthracene, 9-anthracene methanol, 9-anthracene carbonitrile, 9-anthracene carboxylic acid, dithranol, 1 
and 2, 10-anthracene triol, An anthra flavone acid, 9-anthra aldehyde oxime, 9-anthra aldehyde, 2- 
amino-7-methyl-5-oxo- 5H-[1] benzo[2 and 3-PIRANO b] pyridine-3-carbonitrile, A 1- 
aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5-dihydroxyanthraquinone, An anthrone, 
9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative, The constituent the gap chosen fi-om the 
group who consists of a 9-carboxyl anthracene derivative and a 1-carboxyl anthracene derivative, or for 
the antireflection films containing one or more sorts of compounds according to claim 17. 
[Claim 19] After dissolving either of the compounds which have the structure of said chemical formula 
[-izing 1], and either of the compounds which have the structure of said chemical formula [-izing 2] in 
an organic solvent. Independently this solution Or an anthracene, 9-anthracene methanol, 9-anthracene 
carbonitrile, 9-anthracene carboxyhc acid, dithranol, 1, 2, 10-anthracene triol, an anthra flavone acid, 9- 
anthra aldehyde oxime, 9-anthra aldehyde, 2-amino-7-methyl-5-oxo- 5H-[1] benzo[2 and 3-PIRANO b] 
pyridine-3 -carbonitrile, A 1-aminoanthraquinone and anthraquinone-2-carboxylic acid, 1,5- 
dihydroxyanthraquinone, An anthrone, 9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative. 
The manufacture approach of the antireflection fibn characterized by applying to a lower layer and 
subsequently coming to carry out postbake after filtering the gap chosen fi-om the group who consists of 
a 9-car RUBOKI sill anthracene derivative and a 1-carboxyl anthracene derivative, or the solution which 
added one or more compounds. 

[Claim 20] Said organic solvent is the manufacture approach according to claim 19 characterized by 
being chosen fi-om the group who consists of ethyl 3-ethoxy propionate, methyl 3-methoxy propionate, a 
cyclohexanone, and propylene glycol methyl ether acetate, and using said organic solvent using said 
organic solvent in 200 - 5000% of the weight of the amount of antireflection fihn resin. 
[Claim 21] The temperature at the time of said postbake is the manufacture approach according to claim 
19 characterized by being 100-300 degrees C. 

[Claim 22] The semiconductor device characterized by being manufactured using either of the 
constituents for antireflection fihns according to claim 17 or 18. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic acid-resisting compound which can overly 
be used at the time of detailed pattern formation and its manufacture approach of 64M, 256M, IG, and 
4GDRAM especially about the organic substance for acid resisting from which the echo of a lower 
membrane layer can be prevented and the standing wave (standing wave) by change of the thickness of 
Ught and the photoresist itself which uses the photoresist for lithography which used 248nm KrF and 
193mn ArF can overly be removed in a detailed pattem formation process. Moreover, this invention 
relates to the acid-resisting constituent containing such an organic acid-resisting compound, the 
antireflection fihn using this, and its manufacture approach. 
[0002] 

[Description of the Prior Art] With the formation process of a detailed pattem, fluctuation of CD 
(critical dimension) by the standing wave by fluctuation of the optical property of the lower membrane 
layer on a wafer and dimming film thickness, reflective notching (reflectivenotching), and the diffracted 
light and the reflected light from the lower fihn overly takes place impossibly among the production 
process of a semi-conductor. Therefore, installation of the antireflection fihn which introduces the 
organic substance which absorbs Hght good in the wavelength range of the Ught used in the source of 
exposure, and enables it to prevent an echo by the lower membrane layer has been proposed. 
[0003] An antireflection film is classified into an inorganic system antireflection fihn and an organic 
system antireflection fihn according to the class of matter used, or is classified into an absorbent-system 
antireflection film and an interference system antireflection film according to the device (mechanism). 
In the formation process of the detailed pattem using I-line (Mine) of 365nm wavelength, the inorganic 
system antireflection fihn was mainly used, as absorbent system, TiN and non-fixed form carbon 
(Amorphous C) have been used, and SiON has mainly been used as an interference system. 
[0004] Although SiON has overly mainly been used as an inorganic system with the formation process 
of a detailed pattem, since the matter which controls the interference phenomenon in 193nm using KrF 
Ught which is the light source is not annoimced yet in the case of the inorganic system antireflection 
film, efforts to use an organic system compound as an antireflection film continue in recent years. 
[0005] An organic antireflection fihn requires the following basic conditions. 

[0006] The phenomenon in which a solvent dissolves and a photoresist separates should not happen in 
the case of process appUcation in the first place. It needs to be designed so that the shaping film may 
make the stmcture of cross linkage for that purpose, and a chemical must not arise as a by-product in 
this case. 

[0007] There must not be [ second ] no receipts and payments of the acid from an antireflection film or 
the amine equalization study matter. It is because there should be an inclination which a footing 
(footing) phenomenon produces when undercutting (undercutting) occurs on the underside of a pattem 
and bases, such as an amine, shift on the other hand if an acid shifts from the antireflection fihn. 
[0008] Since a photoresist layer is used as a mask and an etching process can be performed [ third ] 
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effectively, the antireflection film must have a quick etch rate compared with a upside photoresist layer. 
[0009] According to the fourth, the antireflection film should fixUy achieve the duty as an antireflection 
fihn also with the thin film as much as possible. 

[0010] Moreover, the polymer with which the existing organic antireflection film contained the 
chromophore in the first place, the cross linking agent (single molecule object) which carries out each- 
other bridge formation of this, and an additive (heat strange oxidizer), Or although crosslinking reaction 
is [ second ] itself possible and it is roughly divided with two kinds of gestalten, the polymer containing 
a chromophore, and an additive (heat strange oxidizer) Since the content of a chromophore is decided by 
the ratio designed at the time of a polymerization reaction, accommodation of k value is almost 
impossible for the organic antireflection film of two kinds of said gestalten, and in order to change k 
value, it has the trouble which must be compounded again. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to solve the above-mentioned trouble, this invention 
has the object in offering the new polymer for antireflection fihns and its manufacture approach, and the 
antireflection film which used said polymer and its manufacture approach. 
[0012] 

[Means for Solving the Problem] In this invention, the basic structure expression of the compound used 
for an organic antireflection film was expressed with the following chemical formula [-izing 3] and the 
chemical fomiula [-izing 4], 
[Formula 3] 




[Formula 4] 

Rl2 




Rio Rii 

[0013] Moreover, in order to manufacture the compoimd of said chemical formula [-izing 3], this 
invention offers the compound expressed with the following chemical formula [-izing 5]. 
[Formula 5] 
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o 




i 

CH 




[0014] In the above-mentioned formula [-izing 3] thru/or [-izing 5] Ra thru/or Rd, respectively 
Hydrogen or a methyl group, ** [ there are not Ra thru/or Rd and Rl ] R9, respectively -H, -OH, - 
0C0CH3, -COOH, - 1, m, and n show the integer of 1-5, and wx, y, and z show the mole fraction of 
0.01-0.99 for the alkyl or alkoxy alkyl of CH20H or a carbon number 1 thru/or the permutation of 5, the 
straight chain by which unsubstituted was carried out, or branched chain, respectively. Moreover, it 
reaches RIO. Rl 1 shows branched chain or the alkyl group of Cl-ClO by which the straight chain 
permutation was carried out, and R12 shows hydrogen or a methyl group, respectively. 
[0015] After the compound of said chemical fomiula [-izing 4] carries out the polymerization of the 
acrolein (METO) and manufactures tlie Fori (METO) acrolein, as a result of being manufactured, it 
makes an object react with a side chain or the carbon number 1 by which the principal chain permutation 
was carried out thru/or the alkyl alcohol of 10, and is manufactured. 

[0016] the bottom of the vacua after melting an acrolein (METO) to an organic solvent and adding a 
polymerization initiator first in more detail here - the temperatiue of 60 thru/or 70 degrees C - the 
result 4 thru/or after carrying out a polymerization reaction for 6 hours - an object - a side chain or the 
carbon number 1 by which the principal chain permutation was carried out thru/or the alkyl alcohol of 
10 ~ a trifluoromethyl sulfinic acid — a catalyst — carrying out — ordinary temperature — 20 — or it is 
made to react for 30 hours and manufactures. 

[0017] The organic solvent in said manufacture process A tetrahydrofiiran (THE), A cyclohexanone, 
dimethyl formamide, dimethyl sulfoxide, It is desirable to mix and use either which was chosen from the 
group who consists of dioxane, a methyl ethyl ketone, benzine, toluene, and Zylene, or more than it. A 
polymerization initiator 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), benzoyl peroxide, It is 
desirable to use whether it is the gap chosen from the group who consists of acetyl peroxide, lauryl 
peroxide, t-butyl par acetate, t-butyl hydroperoxide, and di-t-butyl peroxide. Moreover, as for said 
carbon number 1 thru/or the alkyl alcohol of 10, it is desirable to use a methanol or ethanol. 
[0018] As for the compound of said chemical formula [-izing 4], it is desirable to use whether it is the 
gap chosen from the group who consists of a compound of the following chemical formula [-izing 6] 
thru/or a chemical formula [-izing 9]. 
[Formula 6] 



H 



H3CO' 




OCH3 



[Formula 7] 
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H 



H3CH2CO 



OCH2CH3 




H3CO 



OCH3 



[Formula 9] 



9H3 



H3CH2CO 



OCH2CH3 



[0019] Under existence of other polymers which have an alcoholic radical, and an acid, hardening is 
very good and the compoxmd of said chemical formula [-izing 6] thru/or a chemical formula [-izing 9] 
occurs. 

[0020] The compound expressed with said chemical formula [-izing 3] concerning this invention 9- 
anthracene MECHIRUIMIN alkyl acrylate system monomer, a hydroxyalkyl acrylate system monomer. 
Although the polymerization reaction of the initiator can be put in and carried out, it can manufacture 
and a common organic solvent can be used as said solvent at this time after making a glycidyl alkyl 
acrylate system monomer and a methyl acrylate system monomer react in a solvent It is desirable the 
gap chosen from the group who consists of a tetr^ydrofuran, toluene, benzene, a methyl ethyl ketone, 
and dioxane, or to use one or more sorts. Moreover, although a general radical initiator can be used as 
said initiator, it is desirable to use whether it is the gap chosen from the group who consists of 2 and 2- 
azobisisobutyronitril, acetyl peroxide, and t-butyl peroxide. Moreover, as for said polymerization 
reaction, it is desirable to be carried out at 50 thru/or 90 degrees C, and, as for the mole ratio of each 
monomer, 0.01-0.99 are desirable. 

[0021] Moreover, the antireflection fibn constituent characterized by this invention including either of 
the compounds which have the structure of said chemical formula 1, and either of the compounds which 
have the structure of said chemical formula 2 is offered. 

[0022] Furthermore, this invention includes either of the compoimds which have the structure of said 
chemical formula 1, and either of the compounds which have the structure of said chemical formula 2. 
An anthracene, 9-anthracene methanol, 9-anthracene carbonitrile, 9-anthracene carboxylic acid, 
dithranol, 1 and 2, 10-anthracene triol. An anthra flavone acid, 9-anthra aldehyde oxime, 9-anthra 
aldehyde, 2-amino-7-methyl-5-oxo- 5H-[1] benzo[2 and 3-PIRANO b] pyridine-3-carbonitrile, A 1- 
aminoanthraquinone and anthraquinone-2-carboxyUc acid, 1, 5-dihydroxyanthraquinone, An anthrone, 
9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative of the following chemical formula [-izing 
10], The gap or one or more sorts of compounds which be chosen from the group (henceforth an 
"anthracene derivative group") who consists of a 9-carboxyl anthracene derivative of the following 
chemical formula [-izing 11], and a l-carboxyl anthracene derivative of the following chemical formula 
[-izing 12] It includes and the constituent for antireflection fihns which changes is offered. 
[Formula 10] 
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[Formula 12] 



0 




[0023] ** [ there is no Rl in the above-mentioned formula ] R5 shows the alkyl or alkoxy alkyl of -H, - 
OH, -CH20H or a carbon number 1 thru/or the permutation of 5, the straight chain by which 
unsubstituted was carried out, or branched chain, respectively. 

[0024] After this invention dissolved either of the compounds which have the structure of said chemical 
formula [-izing 3], and either of the compoxmds which have the structure of said chemical formula [- 
izing 4] in the organic solvent. After filtering the gap be independent or choose this solution fi-om said 
anthracene derivative group, or the solution which added one or more sorts of compounds, it applies to a 
lower layer and the manufacture approach of the antireflection fihn characterized by carrying out hard 
baking subsequently and changing is offered. At this time, as for said organic solvent, it is desirable to 
use what was chosen from the group who consists of ethyl-3-ethoxy propionate, methyl-3-methoxy 
propionate, a cyclohexanone, and propylene glycol methyl ether acetate, and to use said solvent in 200 - 
5000% of the weight of the amount of antireflection-film resin, and, as for the temperature at the time of 
hard baking, it is desirable that it is 100-300 degrees C. 

[0025] Furthermore, the semiconductor device characterized by manufacturing this invention using 
either of the constituents for antireflection films concerning this invention is offered. 
[0026] This invention constituted as mentioned above compounded the monomer which has a 
chromophore with a large absorbance so that the wavelengtfi which is 248nm may be sufficient as the 
polymer itself and it can absorb first. Next, in order to give a moldability, airtightness, and solubility- 
proof to the organic antireflection film, the epoxy group was introduced after coating so that 
crosslinking reaction could occur at the time of postbake, and the 1st polymer (compound which has the 
structure of said chemical formula [-izing 3]) of the macromolecule which can construct a bridge by this 
was compounded. Moreover, the 2nd polymer (compound which has the structure of a chemical formula 
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[-izing 4]) of the new macromolecule which can react with the alcoholic radical in resin and can have a 
crosslinking bond is compounded, and it mixes with said 1st polymer, and enables it to form a bridge 
formation object by thermal reaction. Moreover, introduced methacrylate in the 1st polymer and 
hydrophobicity was made to increase, and it designed so that EBR (Edge Bead Removal) might be 
promoted. 

[0027] Since especially the cross linking agents used by this invention were designed so that efficiency 
might be maximum-ized in crosslinking reaction with tiie gestalt of a polymer, they can adjust k value of 
an organic antireflection film fi"eely by adjusting the ratio of said 1st polymer. 

[0028] Moreover, the antireflection-fibn resin of this invention has good solubility to all the solvents of 
a hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time of 
postbake. Furthermore, since it undercutting and a footing set and there is not only nothing, but was 
foraied especially with the giant molecule of an acrylate system at the time of pattern formation, 
compared with the photoresist film, it has a good etch rate at the time of etching, and, thereby, etch 
selectivity was made to increase. 
[0029] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained. This 
example does not limit the access range of this invention, and is merely shown as instantiation. 
[0030] Example 1: Pori [9-anthracene methyl imine ethyl acrylate -(2-hydroxyethyl acrylate)- 0.3 mols 
of manufacture 9-anthracene methyl imine ethyl acrylate monomers of glycidyl methacrylate-methyl 
methacrylate], 0.3 mols of 2-hydroxyethyl acrylates, 0.2 mols of glycidyl methacrylate, and 0.2 mols of 
methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said mixture, 
making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. Filter this solution, after settling a 
KIS AN solvent to ethyl ether or normal, and it is made to dry after termination of a reaction, and the 
resin of the following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate~(2- 
hydroxyethyl acrylate) glycidyl methacrylate-methyl methacrylate like-izing 13]] is obtained (yield: 
80%). 

[Formula 13] 




[0031] Example 2: Pori [9-anthracene methyl imine ethyl acrylate -(3-hydroxypropyl acrylate)- 0.3 mols 
of manufacture 9-anthracene methyl imine ethyl acrylate monomers of glycidyl methacrylate-methyl 
methacrylate], 0.3 mols of 3-hydroxypropyl acrylates, 0.2 mols of glycidyl methacrylate, and 0.2 mols 
of methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in O.lg - 3. Og of 2 
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and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate-(3-hydroxypropyl acrylate) 
glycidyl methacrylate-methyl methacrylate like-izing 14]] will be obtained (yield: 79%). 
[Formula 14] 




[0032] Example 3: Pori [9-anthracene methyl imine ethyl acrylate -(2-hydroxyethyl acrylate)- 0.3 mols 
of manufacture 9-anthracene methyl imine ethyl acrylate monomers of glycidyl acrylate-methyl 
methacrylate], 0.3 mols of 2-hydroxyethyl acrylates, 0.2 mols of glycidyl acrylates, and 0.2 mols of 
methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said mixture, 
making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate— (2-hydroxyethyl acrylate) 
glycidyl acrylate-methyl methacrylate like-izing 15]] will be obtained (yield: 81%). 
[Formula 15] 
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[0033] Example 4: Pori [9-anthracene methyl imine ethyl acrylate -(3-hydroxypropyl acrylate)- 0.3 mols 
of manufacture 9-anthracene methyl imine ethyl acrylate monomers of glycidyl acrylate-methyl 
methacrylate], 0.3 mols of 3-hydroxypropyl acrylates, 0.2 mols of glycidyl acrylates, and 0.2 mols of 
methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate-(3-hydroxypropyl acrylate) 
glycidyl acrylate-methyl metiiacrylate like-izing 16]] will be obtained (yield: 79%). 
[Formula 16] 
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[0034] Example 5: Pori [9-anthracene methyl imine ethyl acrylate -(4-hydroxy butyl acrylate)- 0,3 mols 
of manufacture 9-anthracene methyl imine ethyl acrylate monomers of glycidyl acrylate-methyl 
methacrylate], 0.3 mols of 4-hydroxy butyl acrylates, 0.2 mols of glycidyl acrylates, and 0.2 mols of 
methyl methacrylate are put mto a 500ml round bottom flask, and it mixes. Next, it adds to said mixture, 
making tetrahydrofijran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate-(4-hydroxy butyl acrylate) 
glycidyl acrylate-methyl methacrylate like-izing 17]] will be obtained (yield: 80%). 
[Formula 17] 
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[0035] Example 6: Pori [9-anthracene methyl imine ethyl methacrylate -(2-hydroxyethyl acrylate)- 0.3 
mols of manufacture 9-anthracene methyl imine ethyl methacrylate monomers of glycidyl methacrylate- 
methyl methacrylate], 0.3 mols of 2-hydroxyethyl acrylates, 0.2 mols of glycidyl methacrylate, and 0.2 
mols of methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofuran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl methacrylate— (2-hydroxyethyl 
acrylate) glycidyl methacrylate-methyl methacrylate like-izing 18]] will be obtained (yield: 80%). 
[Formula 18] 




[0036] Example 7: Pori [9-anthracene methyl imine ethyl methacrylate -(3-hydroxypropyl acrylate)- 0.3 
mols of manufacture 9-anthracene methyl imine ethyl methacrylate monomers of glycidyl methacrylate- 
methyl methacrylate], 0.3 mols of 3-hydroxypropyl acrylates, 0.2 mols of glycidyl methacrylate, and 0.2 
mols of methyl methacrylate are put into a SOOml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in O.lg - 3. Og of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
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temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl methacrylate-(3-hydroxypropyl 
acrylate) glycidyl methacrylate-methyl methacrylate like-izing 19]] will be obtained (yield: 78%). 
[Formula 19] 




[0037] Example 8: Pori [9-anthracene methyl imine ethyl methacrylate -(4-hydroxy butyl acrylate)- 0.3 
mols of manufacture 9-'anthracene methyl imine ethyl methacrylate monomers of glycidyl methacrylate- 
methyl methacrylate], 0.3 mols of 4-hy(iroxy butyl acrylates, 0.2 mols of glycidyl methacrylate, and 0.2 
mols of methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in 0.1 g - 3.0g of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Pori [9-anthracene methyl imine ethyl methacryIate-(4-hydroxy butyl 
acrylate) glycidyl methacrylate-methyl methacrylate like-izing 20]] will be obtained (yield: 81%). 
[Formula 20] 
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[0038] Example 9: Pori [9-anthracene methyl imine ethyl methacrylate -(2-hydroxyethyl acrylate)- 0.3 
mols of manufacture 9-anthracene methyl imine ethyl methacrylate monomers of glycidyl aery late- 
methyl methacrylate], 0.3 mols of 2-hydroxyethyl acrylates, 0.2 mols of glycidyl acrylates, and 0.2 mols 
of methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofuran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical foraiula [Pori [9-anthracene methyl imine ethyl methacrylate-(2-hydroxyethyl 
acrylate) glycidyl acrylate-methyl methacrylate like-izing 21]] will be obtained (yield: 79%). 
[Formula 21] 
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[0039] Example 10: Pori [9-anthracene methyl imine ethyl methacrylate -(3-hydroxypropyl acrylate)- 
0.3 mols of manufacture 9-anthracene methyl imine ethyl methacrylate monomers of glycidyl acrylate- 
methyl methacrylate], 0.3 mols of 3-hydroxypropyl acrylates, 0.2 mols of glycidyl acrylates, and 0,2 
mols of methyl methacrylate are put into a 500ml roimd bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofiiran 300g prepared beforehand agitate. And after putting in O.lg - 3.0g of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After teraiination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or noraial, the resin of the 
following chemical formula [a Pori [9-anthracene MECHIRUIMINECHIRU methacrylic rate— (3- 
hydroxypropyl acrylate) glycidyl acrylic rate-methyl methacrylic rate like-izing 22]] will be obtained 
(the rate of the yield: 81%). 
[Formula 22] 
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[0040] Example 11: Fori [9-anthracene methyl imine ethyl methacrylate -(4-hydroxy butyl acrylate)- 0.3 
mols of manufacture 9-anthracene methyl imine ethyl methacrylate monomers of glycidyl acrylate- 
methyl methacrylate], 03 mols of 4-hydroxy butyl acrylates, 0,2 mols of glycidyl acrylates, and 0.2 
mols of methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Next, it adds to said 
mixture, making tetrahydrofuran 300g prepared beforehand agitate. And after putting in O.lg - B.Og of 2 
and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After termination of a reaction, if 
this solution is filtered and dried after settling a KISAN solvent to ethyl ether or normal, the resin of the 
following chemical formula [Fori [9-anthracene methyl imine ethyl methacrylate~(4-hydroxy butyl 
acrylate) glycidyl acrylate-methyl methacrylate like-izing 23]] will be obtained (yield: 80%). 
[Formula 23] 




[0041] Example 12: Dissolve either of the polymers (resin) manufactured by the example 1 which has 
the structure of the manufacture chemical formula [-izing 3] of an antireflection film solution thru/or 11, 
and either of the polymers which have the structure of a chemical formula [-izing 4] in the solvent of 
propylene glycol methyl ether acetate. It is independent, or in this solution, it adds 0.1 to 30% of the 
weight, and the gap or one or more sorts of additives which be chosen from said anthracene derivative 
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group are thoroughly melted m it. next, this solution - filtering — a wafer top - applying - 100-300 
degrees C - 10 - 1000 seconds - between hard baking is carried out. Then, the actinolite is applied on 
the formed antireflection fikn and the formation process of a detailed pattern is overly performed. 
[0042] 

[Effect of the Invention] As mentioned above, since the cross linking agent used by this invention was 
designed so that efficiency might be maximum-ized in crosslinking reaction with the gestalt of a 
polymer, it can adjust k value of an organic antireflection film fireely by adjusting the ratio of the 1st 
polymer. 

[0043] Moreover, the antireflection fihn resin of this invention introduced methacrylate in the 1st 
polymer, made hydrophobicity increase, and it was designed so that EBR (Edge Bead removal) might be 
promoted by this, while being able to construct the bridge, since the absorbance in this wavelength 
contains the monomer which has a large chromophore and the epoxy group was contained so that the 
polymer itself could absorb 248nm wavelength. 

[0044] Furthermore, the antireflection-film resin of this invention has good solubility to all the solvents 
of a hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time 
of postbake. Moreover, since it undercutting and a footing not only do not start, but was formed 
especially with the giant molecule of an acrylate system at the time of pattern formation, compared with 
the photoresist film, it has a good etch rate at the time of etching, and, thereby, etch selectivity was made 
to increase. 



[Translation done.] 
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T% 6 4Mx 2 5 6M. 1 G. 4GDRAMO® 

to 0 0 21 

mt3m^<^^wsv^i-h^mi. Kmy y^>i^ (refi 

ectivenotching) i:> TS15!^*'P>OliIlff^i> J:ffSW5t 
tC<t-&CD (critical dimension) iO^SJd^^pTjlUjg 

x^iBi^ KesiU-t i mm'&i'S. ^m^xL xTumm tk 

mi^±X # -2. J: -7 iz-i-^SMm±m<omXii^^ $ K 
10 0 0 31 RSti»JhlKJi«ffl$n*!BjR^a3StcJ:o 
*^ -f-OlSai (mechanism) tc J; c TtRiR^.SttE&itK 

tTmM^KM^±miZ'$i-mi-io 3 e 5 nmjsgoi - 
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6 

^ (I -line) Srfflv^fjS^^/N-^-><offMXeT-<±± 
J:y'ftt5ta*-'-K> (Amorphous C) T^^tU 

[0 0 0 41 KrFitim^^i>m^m^'i^-><om^x 
^x-it^i/zmmmt lxs i oN*^^effl$ti.T*yi7!i^ 
mtmKmm±m<r>m'kii±mT^i 1 9 3 nmjc±stt 

^=F^m.^'S:f&m-r^^MA^ifs^m^iT-x^^^j:\^^<r> 

10 i>^t)*^m^^x\^^^o 

[0 0 0 51 mmK^m±mi^<oiio ^^m^^t^i^ 

[0 0 0 61 m-iz^ xsSffl<o^. y * n-->'x hjj^ 

J: o xm-m ^iixm a^tt^m^^^^ c: f> v > i 
to 'fr<r>fzi(>{zimi^m*^yimmi:^-rxoizvtn^ 
ixZ'i:,^*^^*). wo^oisig^&t LTffc^s**^!:. 

[0 0 0 71 JS:#tE*iliM3&^'bO^S;t:t±T5 V 

•y -f -f > r (undercut! ing) L, — 5 >^^m 

[0 0 0 81 ^HtC, 7* h U'v';^ hS5r-^Xi' LT 

[0 0 0 91 ^Hi;, ^-^X. Kllim±miiX'^ZfHf 

mmxi)+»izs.mft^±m:t ltss t*fwi--^§T-* 

30 ^>o 

[0 0 1 01 tfz. m.^<r>mmsiMi^±mit. 

iz. mtbmmBUc^a^T'imxft&mi'tmLfzm^i^Rtr 
mmm m^mitm) <r> 2 wm.<r>jmcQ-K # < <b tt^ 

ffirlB2«S0Jg®.0*^RItRfiJiMJifi'&;RJ«:-^tC 

*!) «±??yf-^« L 5r»tKJf «r <b v^Pp^SA*** * «, 
40 [0 0 1 1 1 

[0 0 121 

[ft 3] -BLmm^ Mb 4] T'«U/Co 
[fk3l 



-4- 




2002-97231 



lit 4] 




20 



[0 0 13] f 7t, muitm^ Ml: 3] (oit^mitsi^ 

[ft 5] 



I 



o 
I 




[0 0 141 ±fE<OS: [^tS] 4v>L [fb5] tCiJV> 

^rv^LRo. Ri^rV»L R9 li-f-tt-pn.- -OH. - 
OCOCH3. -COOH, -CHzOH, tfzi±^m^ 

1 ^fcv> L 5 <omm^ u < immm^ti^fz^m.^ l < i*^ 

nJi-E-tv-mi - 50SS:S:. w, y, zli-iril^' 
tiO. 0 1~0. 9 9<0^)V^^i7jii-o ttz. RioiJ 
XZr Rti»i-?-*i-Pit55-eiK^L<l±il:««ft§ttfcCi 



50 



40 



[0 0 15] timitm^ [it 4] <ofL^ti(±(> h)Ti> 

f^Scl ^v^'L 1 0OT;w^-«'T^3-;i/taE£:$-^TK 
[00 161 J:>)«^L<J±, ti*, (^^)r^'^^^> 

E»$tt7t;^3(?S:i i^v^Li oor-'i'*;wT;i'3-;u 
T-2 O^v^LS 0^r^5lD$-ii:rS?S-r-i.o 

[0 0 171 «rlESaiijgsiciJtt-2.;t^?tjK<±> 

<b ^ -5> ^^^U - c, jlil? $ ix^- v^-f S l± -e tvJ0l± 
2, 2 -Tytr;^'f vr^DJL h ';;V'(A I BN). '^V 
K, t-r^;w\--T-t-r- t--/ 

t*^»i Lv^o Sf^, fljfe^«$5:i >^v^L 1 00 

[0 0 181 frteft^^ [ffc4] <7)it^!&iiTtZit^^ 

lite] =tv>Lfb^S; [fk9] «oik'^^;6>t>=fc^i>';i^- 
[fb6l 



JO 
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(6) 




Ut7] 



H3CH2CO- 



"OCH2CH3 



lit 8] 



H3CO- 



[ft 9] 



H3CH2C0- 



-0CH2CH3 



[0 0 19] muit^^ [its] =iv-Lffc#^ [<l:9] 
[0020] *l&wic#^itrfB'fl:^^ [ft 3] r-«$tL 

- :t # -y- K jJ- * A' - c> S*? $ ix/w v>-f *t*» 

^A-JttlO. 0 1-0. 9 9**WiLv>o 
[0 0 2 1] *ISM<±, ^rlBft^SlOflfS*:* 

l-^ft-S^f^f Ov»riti»t, «rfB'ft:*S;2 0«SS:*- 



10 



20 



30 



40 
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[0 0 2 21 Ml-. m%i.it^^l(r)mm.im 

1 , 2, 1 0 -7> h 9-t > h 'J Jf-^L. r > h 9-7 
7'i'*>'St, 9-7> h 7T;WT'fc K:t^->i.. 9-T> 
b9T;i'T'i;h\ 2-T5y-7-^^;p-5-^ + v 
-5H-[l]^>ykr7>'[2, 3-b]k^■;■>•>-3- 
* /l/.-K::^ h ij 1-T5 yT> hv^yVx TV h7 
*y >- 2 1 , 5-v t Kn^^vT V h 

^^yv, T>hn>^ 9 — T > h 'J -'I' h 'J D> 

h 9 -t TfE-fk^sS: [fb 1 1 ] O 9 - * A-.-K=^r 

i^)\'Tyyy^ymmw^TrTUit^^ [fki2] <oi 

[^tl 01 

I 




[<k 1 1 1 



"4 



c=o 




[<k 1 2 1 



Rs 



o 



c=o 




50 



[0 0 2 31 ±fe<0^tZ;feV^r; Ri^V»L Rsli-e-tt 
•P*t-H, -OH, -CH20H> ttz\t^n^l^j:\>^ 

r A- 4^ -'I' t f J (i T A/ 3 ^ T * ;W * o 



-6- 



11 

[0 0 2 4] *iiggi±, mmt^^ [ft a] nm^.^^ 

0-5 0 0 0»4%oS-c-teffli"'5>o*«4fiL<. 
K^-^^^vr^OiaSJil 0 0-3 0 0*C-e**C:i:** 

[0 0 2 5] Mtc, *%^l±, :*:|S?gtc#*RMKjJil^ 

[0 0 2 61 J: -5 S n/c3f:|IMJ±, S 

'^'f*:i^**^2 4 8 nmO^S-CJ: < TOT- # ^ J: 9 

O r ^l' 3 - t K)^- L T^«|S-g-S:if o i h A^-C # -5. 

mfzti-^9f^<r>^2^^^ Hb^S: [^4] o«it** 
T|*Slc.lc J: I) WSm^T&^-Q i ^) i 9 U L/C <> Ot?* 
TKtt^rJfin?*. EBR(Edge Bead Reinoval)*«iEit$ii- 
10 0 2 71 :$:|&?g-efflv»;t?i?«5SiJ«bJ±, 
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[0 0 2 8] fTt:. :*l&?gcORItKitBI«flili, t Kn 
* - V,^.<O^T L T ^»=fc^ll?1± t * L. 

[0 0 2 9 J 

1 0 0 3 0 1 1 : -i^ 9 - r > h V -fc > p< •^^-'v 

#0. 3*;i', 2 - 1 Kn^vj:.^;WT^"; 7- h 0. 
3*/!^, i^'j vvf;p^ 5^^"; t'- b 0. 2*;k 

7>3 0 0 gi:mw^-^^j:*^hmum^iitmx.i>o t 

1 g-3. 0 gXtt/cf*, ftlBzS'^t/Sram^ffl^TT- 
6 0'C^^v^L7 5 "CzS.J* T* 5 - 2 0 ^Kai:.§-<i--J.o S 

30 ^^'^>mm\ZTitm.^^tz^. mMx^xn^^^^. tie 

•ft** [ft 13] <0J:d^'-i^';[9-T>h7-fe>^^ 

5' i"; 9 - h ] <0«Jli3i*{» t> (JR^: 8 0 %) o 
[ftl 31 



-7- 



13 




[0 0 3 U mMm2 : ^'U [9-T> Vyt>;^^)V 
U- h 0. 2-^;i^* 5 0 Om 1 C7):^jg"7^ 



*S:0. lg-3. OgAtt/::^, frlBS-^ia^ffiSI^H 
9%)o 





to 0 3 21 Ilife08 3 : ^^•';[9-T> h^-t>>^;v 
ft:0. 3^;W. 2 -t Kn^vjii^;i/T^ V ^- h 0. 



> 3 0 0 g S:ai*$^5r3&«^>flJfBa>g^tclnix^o tfi 
g-3. OgA*v/cm. BiFfSS^!fe^S^^H»TT-6 
50 OJI-T^. w<0^jB[S:J^^n^J^--r;ui fcJiy;^-^;!^^ 
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15 

lefb^S: [fki 5] <oj:-7^fc^if;[9-T> h^-tv^ 

"f-n^^ ^>x.^)Vri^')7-Y- (2-fc Kn^vjif-* 



;5 



^'^";^-^]o«Jli*^#lbi^*(JR^:8 i%)o 
[fb 1 5 1 




[0 0 3 3] *Jg^4 : 'i^U [9-T> h ^-h>><^;U 

^0. 3^;^> 3 Kn^v-^n t:;i.r^5^ V •7- h 

V h 0. 2^;^* 5 0 Cm 1 coAJ^>'^X 



20^0. lg--3. 0 gAtt/ct^. HJISrE>g^t^^S^#H« 
TT-6 0 t:^v^L7 5t:ia«T-5-2 0P#raS^&^-ti' 

%)o 



[ftl 61 



^50 




[0 0 3 41 : :KV[9-T> h^-t>;^^;U 

V Moss 



50 ^^Ul^-hO. 2^;u«:5 0 Dm 1 OA)i577XnU 
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> 3 0 0 g ^Wf^'^^t^ifhmWSi^mztV^i.^^ tft 
Ot^iv^L? 5t:fiJST-5-2 0 BtSSJt^^-ti-^o Rl£ 



18 



^ i; M<7)«Jlt;6^^#ibtt^ 8 0 %)o 

Hki 7] 




[0 0 3 5] *i&0jl6 : ^'')i9-T> 
r^V^- h)-i>'V vv;^p< l^- h-^-f-;p>< 
9-r > h ^ VJi:.-^;^^ ^^j, ij ^_ j.^ 

0. 3^;^. V h 0. 2-t;K 

— hO. 2-=e;^S:5 0 Om 1 OAJ@c7 7 

n7^>3 0 0 z'^uw^^^^ii^hmttm.^mzmTL 



30 



^iO. lg--3. 0 gAt^T^cf*:. mrffizS^?^^M«#H 
Tlfi-fb*^ [fbl 8] Oi:-7^^-K^;[9-T> h 

0%)o 

I^bi 81 





OH 





c=o 

1 




T 


H2cr 
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20 



0. 3-^-;^. vv;^^ h 0. 2^;u> ^ 

'J Ix- h 0. 2^;^* 5 0 Om 1 <7>:ft,jaS7 7 

n7v>300g ^a£^^-t^:^;6>'<b«rfSffi^ig3tcSDx 

-5)0 -^tL;6^ib. 2, 2 -TVt:;^>f yr^;i/n- 

^rO. lg-3. 0 gAttfcf*. «rfSiS^SrMfR^H*iO 



^^TT' 6 0 r^v^ L 7 5 raiST* 5-20 ^^KS^-ti: 
hb. Tieft^S: [ftl 9] <7)j:o^:}^';[9-T> h 

7 8%)o 
[ifcl 9] 




[0 0 3 71 mmms : '■KU[9-T> f^-t>^^;u 

0. 3^;k ^rJ^y i^- b 0. 2^;k ^ 

^n^:^ ^ 0. 2^;P«: 5 0 Om 1 OAJS^^ 

n'7^> 3 0 0 gi:mW^^^J:i)^hmum.^mz1}\iK, 
ho ^ftib^h. 2, 2-7:/lfX>f y>r-^;i/n-hij;i/ 



*0. lg--3. 0 gAttT^cm. i?rfBS^^«rM«^H 
^T-ee 0t:^t/^L7 5'CiajK-C5-2 OBfPamiS^ii- 

^ Tteft^^ Kfc2 0] OJ:9^'i^V[9~T> h 

1 %)o 

lfb2 01 
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r 







r 


f 

CHs 



10 0 3 8] ^it«?il9 : 4^u[9-T> ^'7•t>>•^;^ 
0. 3-=e;u. '>v;i-Ti> ^- f 0. 2^;i^> >»{^ 

^ ^ ^) V 0. 2 5 0 Om 1 



*0. lg--3. 0 gAttTtm. fltiea^g-ife^rafR^ffl^ 
TT-6 O^Jiv^t 7 5t:iaKT-5-2 ONFEIRJo^^^r 

^t. Tiaft^S; [ffc2 1] <DXd^J:^^')[9-T> h 

%)o 

[ffc2 il 




[0 0 3 9] ^mmi 0 : ^^')[9-r> Vy^y^^ 

^ V ^ - h ) - U V v^l'T U 7 - h - ^ '^^l' 
9-r > h 7-lr>p<^;W'f ^ Vjc^jp^ V U-- 
0. 3^;u. ^V >v*;PT^V^-h 0. 2^;k >^ 50 



h 0. 2^;l-«r5 0 Om 1 C7>A/S:7^;^ 

■77 v3 0 0 gimw^^^^i^'hiiisum^mKmi.^o 

^M^h. 2, 2-Ty"if:^-f y >^^;i^n- 

0. ig-3. 0 zKixfz^ik. ^um.^^imm^m% 
T-ee otirv^L? 5t:SjKr-5-2 o^hriS?-^ 
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23 

^-t>>'^;i'>f ^ U;n^- h- (3-b 



24 



a»)??:8 l%)o 

lit2 2] 




[0 0 4 0] ^mmi 1 : ^'')[9-T> h'y^y^^ 
U h 0. 2 -=6;^^: 5 0 Dm 1 O^iS^^X 



^0. \z-z. ogAttfcm. mriaa-g^J^^M^^H^ 

TT-6 OTCiv^L? 5t:aJKT-5-2 OBfraS^c^?-^ 

^t^ TtZit^^ [ffc2 3] OJ:^ ^.if i; [9 -T> h 
^-^y ^>zc.^)V:^ ^ ir'OX^—Y- (4 — fc:K 

%)o 

^0 [ffc2 3] 




10 0 4 11 1 2 : jEiti»jtiKs?sos^ 

ffc^S: [ft:3] 0«S«::t-r^llifeMl4v>Ll lUi: 



50 
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25 

[0 0 4 21 

it. m'^i^<oMmx^mKf£^iiZi^\.^x^^&f)^&±it^ 
ztizx^r. m^KHm±m<okm^i^mizmm'r^ 
[0 0 4 3] tfz. ^^m(7yK^m±mmmit^ m.^^ 

Sim^2 4 8 nmi&.mi^SLW^m^J:2:oiiZ^ S^SlCio 
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iiSD^-t^:. ^KtiioT. EBR(EdgeBead removal);^^ 
[0 0 4 4] MU. *f§?30g:*rRfjhlK«fl&(i. t: Kn 



(51) Int. CI. 7 m\iU^ 
C 0 9 D 133/00 

G 0 3 F 7/11 5 0 3 

H 0 1 L 21/027 



F I 

C 0 9 D 133/00 

G0 3F 7/11 

H 0 1 L 21/30 



f-7:i-h'(##) 



5 0 3 
5 0 2 R 
5 7 4 



(72)^?^^ ^> JL> 

h^>h 205-1102 
(72)f&5g# v>i ^> 

>:$^^ r^N'-h><>b. 107-1304 

(72)f&?g% i;- 

T/N*- h ^ > h 103-302 



> > h 203-402 
F ^ - A (##) 2H025 AA03 AB16 DA34 

4J038 CGI 41 CH031 CH081 CHI 21 
CH171 CH191 DB221 NA19 
PB09 

4J100 AAOIP AA15P AL03S AL08P 
AL080 AL08R AL09Q AL10R 
BA03P BA03Q BA16P BA16Q 
BA22P BA22Q BA27P BC48P 
BC54R 

5F046 PA07 
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